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CLASSIFICATION OF THE RIPARIAN VEGETATION
OF THE MONTANE AND SUBALPINE ZONES
IN

WESTERN COLORADO
William L. Baker
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Abstract
A classification of the riparian vegetation of part of western Colorado was developed by cluster analysis
and ordination of 115 samples of relatively undisturbed vegetation. The classification of plant associations contains five
montane riparian forests, three subalpine riparian forests, four lower subalpine willow carrs, three upper subalpine
willow carrs, and one subalpine wetland.

Since European settlement, the riparian
vegetation of the study area has been significantly altered. Most of the major streams have

Riparian ecosystems are widely recognized
many areas their composi-

as important; yet in

tion

and structure have never been studied.

Information on the composition and structure
of riparian vegetation is essential if land managers are to be able to evaluate both the effects
of their practices on riparian vegetation and

dams

their priorities for conservation. Particularly

ing of riparian vegetation

important for these purposes are data from
relatively undisturbed examples of riparian
systems. The purpose of this paper is to
present the results of a plant association level
classification of relatively undisturbed examples of the riparian vegetation of a part of
western Colorado.
The study area (Fig. 1) is a 300 x 50-km part
of the southern Rocky Mountains. The western boundary approximates the low-elevation
limit of riparian vegetation dominated by
Populus angustifolia and Picca pungens. The
eastern study area boundary is the ContinenDivide. The study focuses on larger
tal
streams from about 1,850 m in elevation to
about 3,650 m (treeline).
Although Populus angustifolia extends
along the Rocky Mountains from Mexico to
southern Canada, Picea pungens occurs more
spottily over a less extensive range (Little
1971). Thus, regions having montane forests
similar to those in the study area may include
only eastern Idaho and western Wyoming
southward to northern New Mexico, parts of
eastern Utah, and possibly northern Arizona.
Similar regional limits may apply to the Abies
lasiocarpa-Picea engelmannii riparian forests
of the study area, as well as to many of the
Salix -dominated wetlands (carrs).

sive source of alteration and has resulted in
widespread replacement of native plants by

Department

of Geography, University of Kansas, Lawrence.

or water diversions. Gravel extractions

and gold mining have altered many reaches.
Upstream mining has introduced sediment
into

many stream

channels. Livestock grazis the most perva-

exotics.

Methods

A goal of this study was to locate and sample
(remnants) that are as free as possible of
postsettlement land-use effects. To be considered suitable for sampling, a remnant had to:
(1) have low coverage of exotic plants, such as
Poa pratensis and Taraxacum officinale- (2)
lack signs of recent livestock use, such as feces, trails, trampled areas, and grazed plants;
(3) lack an altered species composition suggestive of past livestock use (cf. Skovlin 1984); (4)
lack cut tree stems; (5) occur on a stream
sites

system without
(e.g.,

major channel alterations

channelization, dikes), major upstream

dams, water diversions, or other water use,
and without a high proportion of urbanized,
overgrazed, recently logged, mined, or otherwise altered land area. A number of other
local uses (e.g.,

gravel mining, homesites,

highway

were

clude a

effects)
site

also sufficient to ex-

from sampling. Remnants were

located by exhaustive field search. The length
of most major streams in the study area was

examined.

Ka
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STUDY AREA

Fig.

1.

Study area map. Numbers next

to dots

on the map are stand numbers,

also displayed

on Figures 2 and

3.
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A 20 x 50-m (0.1-ha) plot (e.g., Peet 1981)
was used to sample the vegetation of a remnant. Within each plot I estimated percent
canopy cover of all vascular plants: within 10%
cover for species with greater than 50% cover,
within 5% cover for species with 20-50%
cover, within 2% for species with 8-20%
cover, and within 1% for species with less than

8% cover.

species of Carex in section Ovales. Poa leptocoma and Poa reflexa grow intermixed and are

when young. Voucher

specimens are deposited at the Colorado State
University Herbarium.
The analysis here is of mature stands
containing medium to large trees,
carrs with full-grown willows) that are classified without inferring successional relationships from stand structure. It is thus a classifi(forests

cation of contemporary remnants of presettlement vegetation, rather than a classification of

and Arno 1980) or
"potential natural vegetation (Driscoll et al.
1984). The presettlement vegetation in the

"habitat types" (Pfister

study area has been altered, due to climatic
changes, during the 125 years since settlement (Baker 1987). This classification of remnants thus describes the vegetation that
would have been found along study area
streams had European settlement not oc-

The approach follows closely that
used earlier (Baker 1984).
I used Bray-Curtis ordination (Beals 1984)
and the Ward method of cluster analysis
(SPSS, Inc. 1986) to determine vegetation

curred.

I first ordinated the entire data matrix of
115 stands and 462 species. More detailed

units.

interpretation of the ordination results and

the relationships of the vegetation to environment is discussed elsewhere (Baker 1989).

complete data matrix.
To reduce the amount of variation being considered, I took each of four clearly separable
I

also clustered the

groups from the initial clustering dendrogram
and reanalyzed their stands individually.
These four groups I will refer to as montane
forests, subalpine forests, lower subalpine
carrs, and upper subalpine carrs. After these
separate analyses most of the clearly separable
groups on the clustering dendrograms were
also separable on the ordination diagrams.
intermediate in composition,
Discriminant analysis was
used to assign eight outlier stands to one of the
final vegetation units.

Five stands,

Species nomenclature follows Kartesz
and Kartesz (1980). Certain species could not
be consistently distinguished in the field.
Amelanchier utahensis and A. alnifolia are
grouped under A. utahensis. Rosa woodsii
may occasionally include other species of
Rosa. Salix drummondiana and S. geyeriana
may occasionally have been confused, as they
are difficult to distinguish after flowering,
when field sampling had to be conducted.
Carex microptera may include some other

difficult to distinguish
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were

reclassified.

The
to

level of classification detail

be compatible with

is

intended

that in a previous plant

association level classification (Baker 1984).

Plant association names used here follow the
general approach outlined in Baker (1984).
Stand tables, which summarize mean cover

and constancy of taxa in each association, were
shortened by including only those taxa with
greater than 70% constancy in at least one
association of a group.

Results and Discussion
Sixteen plant associations were distinguished, based on the ordination and cluster
analysis results (Figs. 2, 3). The ordination

were congruent, in that
by cluster analysis genconsisted of nonoverlapping stands on

and cluster

analysis

associations identified
erally

the ordination diagram (e.g., Figs. 2c, 2d).
structure, and range of each
association are described in the remainder of

The composition,
the paper.
1.

Montane Forests

These forests (Table 1, Figs. 2a, 2b) have
canopies dominated by either or both Popuhis
angustifolia and Picea pungens, along with
lesser amounts of a few other conifers. A welldeveloped shrub layer, with 20-50% total
cover, is always present. The shrubby, small
tree Alnus incana ssp. tenuifolia is nearly always present along the stream margin but
varies in importance. Other shrubs common
to all the associations include Cornus sericea
and Rosa woodsii. The abundant forbs Eqnisetum arvense and Smilacina stellata occur in
nearly

all

stands of all associations.

The

associ-

ations differ primarily in the composition of

the tree canopy and shrub layer, as well as in

environmental setting.
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Association 1. Populus angustifolia/Salix
ligulifolia—Shepherdia argentea. This association is tentatively described here based on
only one stand (Table 1, Fig. 2b). It was an
outlier on the first ordination and is not shown
on the ordination of montane forests. Although field observations of degraded examples suggest that the association was formerly
widespread, I could locate no other stands
with low coverage of exotic plants and without
current livestock grazing.
The association formerly dominated broad,
open, low-elevation valleys on all major rivers throughout the study area, although the
northernmost province lacks suitable low-

elevation habitat. It has not been reported
from other states, although it is likely that it
extends into northeastern New Mexico, as I
have observed it a few miles from the border
on the San Juan River in province 1 (Fig. 1).
Association 2. Populus angustifolia(Picea pungens)/'Alnus incana ssp. tenuifolia—

Cornus

This association (Table 1,
Figs. 2a, 2b), based on 13 stands, is characterized by a dense, sometimes impenetrable
shrub layer dominated by Cornus, with abundant Alnus and often Betula occidentalis along
the immediate stream bank. The understory
is nearly always dominated by Smilacina stellata, with lesser amounts of Equisetum arsericea.

vense.

The association occurs from eastern Idaho
and western Wyoming (Youngblood et al.
1985a, 1985b) to southern Utah (Padgett and
Youngblood 1986) and western Colorado. It
has not been reported from New Mexico. In
Colorado it has been reported from the White
River Plateau (Hess and Wasser 1982) to the
northwest of my provinces 4 and 5 (Fig. 1),
and from several locations within the study
area (DeVelice et

Association
ssp. tenuifolia.

3.

al.

1984,

Komarkova

1986)!

Picea pungens/'Alnus incana

This association (Table

1,

Figs.

based on eight stands, consists of a
nearly pure canopy of Picea pungens, with a
shrub layer somewhat similar to that of association 2, but with more Alnus and less Cornus.
The understory, usually better developed
than that in association 2, has about equal
amounts of Equisetum arvense and Smilacina
2a, 2b),

stellata.

There are no reports of the association from
outside Colorado. Within Colorado it appears
to be limited to my provinces 1, 2, and 3

but

most
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common

San Juan
was previously documented from the northern San
Juan Mountains (DeVelice et al. 1984).
Association 4. Picea pungens-Populus
angustifolial Alnus incana ssp.
tenuifolia—
(Fig. 1)

Mountains

is

in

provinces

1

and

in the
2. It

Lonicera involucrata. This association (Table
1, Figs. 2a, 2b), based on 10 stands, often has
lesser amounts of Pseudotsuga menziesii associated with the two canopy codominants. The
shrub layer has abundant Lonicera, often with
lesser amounts of Cornus sericea, and always
with Alnus along the stream bank. While Equisctum arvense and Smilacina stellata dominate the understory, as in associations 2 and 3,
there are several forbs (e.g., Actaea rubra
ssp. arguta,

Galium triflorum, and Geranium
much more common in this as-

richardsonii)
sociation.

The association has not been reported from
outside Colorado. Within Colorado it has
been previously reported in the study area in
province 5 (Fig. 1), and I found it from the
western part of province 1 through province
4. While it occurs in province 5, all locations I
found were on rivers with upstream dams,
making them unsuitable for sampling. I have
not observed the association to the north of
the study area in Colorado during previous
fieldwork in that area. It is probably not in
New Mexico, as association 5 occurs in similar
habitats near the New Mexico border and has
been reported in New Mexico (see below).
Association 5. Abies concolor-Picea pungens-Populus angustifolial Acer glabrum.
This association (Table 1, Figs. 2a, 2b), based
on six stands, has the most diverse canopy of
any of the montane forests, often with two or
three other trees associated with the three
canopy codominants. The shrub layer differs
from that in the other montane forests in the
abundance of Acer and in lesser amounts of
Cornus and Alnus. The understory is quite
with abundant Artemisia
different also,
franserioides, Erigeron eximius, Pyrola asarifolia, Thalictrum fendleri, and Oryzopsis asperifolia, along with the ubiquitous Smilacina
stellata.

The association is probably restricted to
southern Colorado and northern New Mexico. I found it only in that part of province 1
including and east of the Animas River
(Fig. 1). It also occurs in the Sangre de Cristo
Mountains in northern New Mexico (DeVelice etal. 1984).

Great Basin Naturalist
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cover (COV) and constancy (CON) of species

montane forest associations (ASSOC).
= Populus angustifolia-(Picea
pungens)/Alnus incana ssp. tenuifolia-Cornus scricea, 3 = Picea pungens/Alnus incana ssp. tenuifolia, 4 = Picea
pungens-Populus angustifolialAlnus incana ssp. tenuifolia-Lonicera involucrata, 5 = Abies concolor-Picea pungens-Populus angustifolialAcer glabrum.

Table

1.

Mean percent

Associations are:

1

= Populus

in

angustifolia/Salix ligulifolia-Shepherdia argentea, 2

ASSOC

1

ASSOC 2

ASSOC 3

ASSOC 4

ASSOC 5

COV CON COV CON COV CON COV CON COV CON

Species

Trees
Abies concolor (Gord.
J uniperus

& Glend.)

scopuhrum

Lindl. ex Hildebr.

Sarg.

Picea pungens Engelm.

Populus angustifolia James
Populus tremuloides Michx.
Pseudotsuga menziesii (Mirbel) Franco
var. glauca (Beissn.) Franco

.0

.0

.0

.0

12.5

.1

20.0

16.2

.0

.0

1.4

76.9

.2

.1

30.0

.0

16.7

.0

.0

7.8

69.2

28.1

50.0
100.0

22.5

90.0

26.7

100.0

25.0

100.0

16.9

100.0

.5

25.0

10.9

100.0

.0

2.3

15.4

.0

.0

2 2

90.0
30.0

15.3

.0

2.4

66.7

.0

.0

2.4

46.2

1.6

75.0

6.4

80.0

5.0

66.7

.1

100.0

.2

38.5

.1

100.0

.0

.0

1.7

61.5

.4

.0

.0

.0

.0

.0

2.0

100.0

.0

23.1

.1

Shrubs
Acer glabrum Torr.
Alnus incana (L.) Moench
ssp. tenuifolia (Nutt.)

.0

Breitung

Amelanchier utahcnsis Koehne
Betula occidentalis Hook.
Cornus sericea L.
Juniperus communis L.
Lonicera involucrata (Richars.) Banks ex Spreng.
Mahonia repens (Lindl.) G. Don

Primus virginiana L.
Quercus gambelii Nutt.
Ribes inerme Rydb.
Rosa woodsii Lindl.

Rubus strigosus Michx.
Salix drummondiana Barratt ex Hook.
Salix exigua Nutt.
Salix ligulifolia (Ball) Ball ex Schneid.

Shepherdia argentea (Pursh) Nutt.
Symphoricarpos oreophilus Gray

Forbs
Achillea millefolium L.
var. lanulosa (Nutt.) Piper
Actaea rubra (Ait.) Willd.
ssp. arguta (Nutt.) Hulten
Artemisia franserioides Greene
Cirsium pallidum Woot. & Standi.
Clematis occidentalis (Hornem.) DC.

.1

100.0

.5

38.5

.0

Epilobium angustifoliumh.

.0

.0

.2

23.1

.7

Epdobiumciliatum Raf.

.1

100.0

.1

30.8

.0

var. grosseserrata (Rydb.)

J.

Prin.

100.0

.0
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ASSOC
Species

1
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Montane forest ordination
Fig. 2. Montane and subalpine forests. Numbers next to dots are stand numbers, (a)
diagram. Associations are circled. Association numbers are: 1 = Populus angustifolia/Salix ligulifolia-Shepherdia
pungensl
argentea, 2 = Populus angustifolia- (Picea pungens)/Alnus incana ssp. tenuifolia-Cornus sericea, 3 = Picea
Alnus incana ssp. tenuifolia, 4 = Picea pungens-Populus angustifolia/Alnus incana ssp. tenuifolia-Lonicera involuforest cluster analysis
crata, and 5 = Abies concolor-Picca pungens-Populus angustifolia/Acer glabrum. (b) Montane
dendrogram. Stand numbers are listed to the left of the lines of the dendrogram. Stand numbers preceded by a plus (+)
Association
indicate stands that were reclassified into another association, (c) Subalpine forest ordination diagram.
numbers are: 6 = Abies lasiocarpa-Picea engelmannii-Populus angustifolia/Lonicera involucrata, 7 - Abies lasio= Abies lasiocarpa-Picea engelmanniilAlnus incana ssp. tenuifolia-Lonicera involucrata-Salix drummondiana, 8
cluster
carpa-Picea engelmannii/Cardamine cordifolia-Mertcnsia ciliata-Senccio triangularis, (d) Subalpine forest
analysis

dendrogram. Association 7 appears

in

two parts

(7-1

and

7-2),

which were merged.
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some stands
layer,

has

for

unknown

though similar

reasons.

The

forb

to that of association 6,

more Cardamine cordifolia, Mertensia
Oxypolls fendleri, and Calamagrostis

ciliata,

canadensis.

The

association

occurs

Wyoming (Youngblood

from

western

1985b) and
northern Utah (Youngblood et al. 1985a) to
western Colorado, where it is common in all
provinces (Fig. 1) of the study area.
Association 8. Abies lasiocarpa - Picea engelmanniil Cardamine cordifolia - Mertensia
ciliata - Senecio triangularis. This association
(Table 2, Figs. 2c, 2d), based on 10 stands,
virtually never contains other tree species.
The shrub layer is poorly developed but usually has 5-10% cover of Ribes lacustre and
Vaccinium myrtillus. The association has the
highest forb cover of any riparian association,
but it consists mostly of the three named
codominants and a few other species. The
association nearly always consists of a very
wet, narrow stream margin with dense, showy
forbs and a drier, more rocky margin with
more Ribes and Vaccinium, grading into adjacent drier forests.
The association is widely reported from
Colorado (Baker 1984, Boyce 1977, Dix and
Richards 1976, Peet 1981) and also occurs in
northern New Mexico (DeVelice et al. 1984),
but to the north of these areas it has not been
reported, though related wet subalpine forests do occur in Wyoming, Montana, and
Idaho. I found it in all the provinces (Fig. 1) of
the study area.
3.

et

al.

Lower Subalpine Carrs

These carrs, dominated by tall willows
drummondiana, Salix geyeriana, Salix
monticola), occur between about 2,620 and
3,110 m in elevation. These willow carrs always consist of 3— 5-m-tall, multistemmed
Salix clumps scattered in a dense matrix of
graminoids (Carex spp. and grasses), with
lesser amounts of forbs. These four associa(Salix

tions share

some compositional characteristics

have abundant Calamagrostis
canadensis (10-25% cover) and Carex rostrata (10-20% cover). All have 2-5% cover of
Cardamine cordifolia and Mertensia ciliata.
Most have lesser amounts of Epilobium ciliaturn, Epilobium angustifolium,
Geranium
richardsonii, Ligusticum porteri, Agrostis
scabra, and Carex microptera. The four asso(Table

3).

All

221

by the composition
amount of Carex
and by differences in

ciations are distinguished

of the Salix canopy, by the

and a few forbs,
environmental setting.
Association 9. Salix drummondiana— Salix
monticola/ Calamagrostis canadensis—Carex
aquatilis

rostrata. This association (Table 3, Figs. 3a,

based on five stands, is distinguished
from association 10 by the absence of shorter
Salix spp. The carr often has very dense Salix,
standing water, and scattered beaver ponds.
Both association 9 and association 10 differ
from 11 and 12 in having more abundant Heracleum lanatum, Equisetum arvense, and
Senecio triangularis, and much less Carex
aquatilis, all of which suggest a wetter habitat.
The association probably occurs from Idaho
to Colorado, though data from Idaho (Tuhy
and Jensen 1982, Mutz and Queiroz 1983)
3b),

suggest

S.

drummondiana

is

more commonly

associated with other species of Salix in that
area. Nevertheless, carrs with S.

ana,

drummondi-

monticola, and Calamagrostis cana-

S.

densis do occur in Idaho (Tuhy and Jensen
1982), but they have not been reported from

intervening

areas

in

Wyoming

or

Utah.

Within Colorado the association has been reported from the study area (Komarkova 1986,
plots 138, 167), where I found it scattered in
provinces 1-4 (Fig. 1). I have also observed it,
during previous fieldwork, to the north of the
study area in the

Yampa River drainage.

Association 10. Salix drummondianaSalix monticola— Salix planifolia-Salix wolfiil
Calamagrostis canadensis-Carex rostrata.
This association (Table 3, Figs. 3a, 3b), based
on four stands, is intermediate between the
lower subalpine and upper subalpine carrs in
that the Salix canopy consists of the 3-5-m-tall
S. drummondiana and S. monticola mixed
with the 1—3-m-tall S. planifolia and S. wolfii.
The understory is similar to that of association
9,

except that

more

this association

Geranium

has

richardsonii

somewhat
Carex

and

aquatilis.

The

association has not

outside Colorado.

been reported from

Within Colorado

I

have

only in the study area, scattered from
provinces 1 to 4 (Fig. 1). It seems to be somewhat more common in the Eagle River
drainage in province 4 than elsewhere.

found

it

Association

11.

Salix

geyeriana-Salix

monticola/'Calamagrostis canadensis-Carex
aquatilis-Carex rostrata. This association

Great Basin Naturalist
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percent cover (COV) and constancy (CON) of species in subalpine forest associations (ASSOC).
= Abies lasiocarpa-Picea engelmannii—Populus angustifolia/Lonicera involucrata, 7 = Abies
lasiocarpa-Picea engelmannii/Alnus incana ssp. tenuifolia—Lonicera involucrata— Salix drummondiana, 8 = Abies
lasiocarpa-Picea engelmannii/Cardamine cordifolia—Mertensia ciliata—Senecio triangularis.

Table

2.

Associations are: 6

April 1989

Baker:
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Table 2 continued.

ASSOC 6
Species

223

224
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1
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percent cover (COV) and constancy (CON) of species

in lower subalpine carr associations (ASSOC).
drummondiana—Salix monticola/Calamagrostis canadensis— Carex rostrata, 10 = Salix
drummondiana—Salix monticola— Salix planifolia— Salix wolfii/Calamagrostis canadensis— Carex rostrata, 11 = Salix
geyeriana-Salix monticola/Calamagrostis canadensis-Carex aquatilis-Carex rostrata, 12 = Salix geyeriana-Salix
monticola— Salix planifolia— Salix wolfii/Calamagrostis canadensis— Carex aquatilis— Carex rostrata.
3.

Associations are: 9

=

Salix

ASSOC 9

COV

Species

Shrubs
Lonicera involucrata (Richars.) Banks ex Spreng.
Potentilla fruticosa L.
Salix

drummondiana

Barratt ex Hook.

Salix geyeriana Anderss.

Salix monticola

Bebb

Pursh
Salix wolfii Bebb ex Rothrock
Salix planifolia

Forbs
Achillea millefolium L.
var.

lanulosa(Nutt) Piper

Aconitum columbianum Nutt.
Cardamine cordifolia Gray
Epilobium anagallidifolium Lam.
Epilobium angustifolium L.
Epilobium ciliatum Raf.
Equisetum arvense L.
Erigeron peregrinus (Pursh) Greene
Fragaria vesca L. ssp. americana (Porter) Staudt

Galium trifidum L.
Geranium richardsonii Fisch. &Trautv.
Geum macrophyllum Willd.
Heracleum lanatum Michx.
Ligusticum porteri Coult. & Rose
Mertensia ciliata (James ex Torr. G.
Mimulus guttatus Fisch. ex DC.
Oxypolis fendleri (Gray) Heller
Pedicularis groenlandica Retz.
Potentilla gracilis Dongl. ex Hook.
Rorippa teres (Michx.) R. Stnckey
Saxifraga odontoloma Piper
Senecio triangularis Hook.
)

Smiladna

Don

stellata (L.) Desf.

Goldie
Thalictrum fendleri Engelm. ex Gray
Veronica americana (Raf.) Schwein. ex Benth.
Stellaria longipes

Viola

adunca Sm.

Graminoids
Agrostis cxarata Trin.
Agrostis scabra Willd.

Alopecurus aequalis Sobol.

Bromus

ciliatus L.

Calamagrostis canadensis (Michx.) Beauv.

Carex aquatilis Wahlenb.
Carex microptera Mackenzie
Carex rostrata Stokes ex With.
Deschampsia cespitosa (L.) Beauv.
Juncus saximontanus A. Nels.
Luzula parviflora (Ehrh.) Desv.
Poa reflexa Vasey & Scribn.
Exotics

Poa pratensis

Taraxacum

L.

officinale

Weber

1.2

CON

ASSOC

COV

10

CON

ASSOC

COV

11

CON

ASSOC

COV

12

CON
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Mean percent cover (COV) and constancy (CON)

4.

Vol. 49, No. 2

of species in upper subalpine carr associations (ASSOC).

Associations are: 13 = Salix planifolia-Salix wolfiilCaltha leptoscpala-Carex aquatilis, 14

=

Salix planifolia/Calama-

Salix brachycarpa— Salix planifolia/Caltha leptoscpala-Carex aquatilis, 16 =
canadensis-Carex aquatilis, 15
Carex aquatilis-Carex rostrata-Dcschampsia cespitosa subalpine wetland.

grostis

ASSOC

COV

Species

Shrubs
Betula glandulosa Michx.

1.7

Potentilla fruticosa L.

brachycarpa Nutt.
Pursh
Salix wolfii Bebb ex Rothrock
Salix

Salix planifolia

FORBS
Achillea millefolium L.
var. lanulosa (Nutt.)

Piper

Aconitum columbianum Nutt.
Caltha leptoscpala

Cardamine

DC.

cordifolia

Gray

Epilobium anagallidifolium Lam.
Epilobium ciliatum Raf.
Erigeron coultcri Porter
Erigeron peregrinus (Pursh) Greene
Fragaria vesca L. ssp. americana (Porter) Staudt

Galium trifidum L.
Geum macrophyllum Willd.
Ligusticum porteri Coult. & Rose
Mertensia ciliata (James ex Torr.) G.
Oxijpolis fendleri (Gray) Heller

Don

Pedicularis groenlandica Retz.

Polygonum viviparum

L.

Potentilla gracilis Dougl. ex

Hook.

Saxifraga odontoloma Piper

Sedum rhodanthum Gray
Senecio triangularis Hook.
Stellaria longipes

Goldie

&

Stellaria umbellata Turcz. ex Kar.

Kir.

Swertia perennis L.

Veronica wormskjoldii Roemer
Viola

&

Schultes

adunca Sm.

Graminoids
Agrostis scabra Willd.

Calamagrostis canadensis (Michx.) Beauv.

Carex aquatilis Wahlenb.
Carex canescens L.
Carex haydeniana Olney
Carex microptera Mackenzie
Carex norvegica Retz.
Carex rostrata Stokes ex With.
Deschampsia cespitosa (L.) Beauv.
Festuca brachyphylla Schultes
Luzula parviflora (Ehrh.) Desv.

Phleum alpinum L.
Poa leptocoma Trin.
Poa reflexa Vasey & Scribn.
Trisetum wolfii Vasey
Exotics

Poa pratensis

Taraxacum

L.

officinale

Weber

13

CON

ASSOC

COV

14

CON

ASSOC

COV

15

CON

ASSOC

COV

16

CON
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though S. wolfii can also be nearly the sole
dominant, particularly in the Taylor Park area
in province 3 (Fig. 1). Potentilla fruticosa is a
commonly associated shrub. The understory
is similar to that of association 14, except for
lesser coverage of Carex rostrata, Mertensia
ciliata, Senecio triangularis, Luzula parviflora, and Poa leptocoma.
The association has not been reported from
outside Colorado, though related pure Salix
wolfii carrs, lacking S. planifolia and Caltha
leptosepala, have been described in Utah
(Youngblood et al. 1985a) and eastern Idaho
and western Wyoming (Youngblood et al.
1985b). Within Colorado the association has
been reported (1) from the White River
Plateau (Hess and Wasser 1982), northwest of
provinces 4 and 5 (Fig. 1), (2) to the north of
the study area (Hess 1981), and (3) within the
study area in provinces 3 (Komarkova 1986)
and 5 (Bierly 1972). I found the association to
be common in all provinces (Fig. 1).
Association 14. Salix planifolia! Calamagrostis canadensis-Carex aquatilis. This association (Table 4, Figs. 3c, 3d), based on five
stands,

occasionally

glandulosa

(5-15%

(7-8%

has

substantial

cover)

or

Salix

cover), but often S. planifolia

Betula
wolfii
is

the

only shrub present. The understory is similar
to that of association 13, except that the association has less of several forbs, discussed
above, and more Pedicularis groenlandica,

Oxypolis fendleri, and Aconitum columbianum. Association 13 rarely has more than 1%
cover of Calamagrostis canadensis, which has
15-30% coverage in this association.
The association has not been reported from
outside Colorado, with the exception of data
from one site in Wyoming (Johnston 1984),
which are not adequate to verify the occurrence of the association. It has been reported
within Colorado from the eastern slope of the
Front Range (Hallock et al. 1986) and within
the study area in provinces 5 (Bierly 1972) and
3 (Komarkova 1986). I found it in the study
area only in provinces 3-5 (Fig. 1), which
essentially comprise all of the study area north
of the San Juan Mountains. Within this area it
is much less common than association 13.
Association 15. Salix brachycarpa-Salix
planifolia/ Caltha leptosepala-Carex aquatilis. This association (Table 4, Figs. 3c, 3d),
based on eight stands, often has a nearly pure,
central, wetter area of dense, tall S. planifo-
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with a more mixed, drier, rockier margin
containing abundant S. brachijcarpa. In this
lia,

association S. planifolia
tall.

The understory

m

may be 3

or

more

typically wetter than

is

which is reAconitum
columbianum, Cardaminc cordifolia, Mertensia ciliata, and Senecio triangularis.
The association has not been reported from
outside Colorado. Within Colorado it has
been described from the White River Plateau
(Hess and Wasser 1982, Johnston 1984) northwest of provinces 4 and 5. Within the study
area I found it in provinces 1-4 (Fig. 1), but it
and

that in associations 13

14,

flected in the greater coverage of

probably also occurs
5.

in

province

5.

Wetland

Only one wetland association

described.

is

occurs usually near the treeline or at the top
of a small watershed, in settings that are simiIt

lar to

those of association 15, except that they

have much flatter stream gradients and somewhat broader, deeper valleys.
Association 16. Carex aquatilis -Carex
rostrata - Deschampsia cespitosa subalpine
wetland. This association (Table 4), based on
only two stands, is tentatively described here.
Additional ungrazed stands suitable for sampling could not be located during the study.
Substantial data on related wetlands are available in the literature;

make them

my data are

available

for

reported to

future

research,

rather than for a definitive treatment of the
association.

Similar wetlands occur in Idaho (Tuhy
and Jensen 1982, Mutz and Queiroz 1983,
Youngblood et al. 1985b), western Wyoming
(Youngblood et al. 1985a), Utah (Youngblood
et al. 1985a, Padgett and Youngblood 1986),
and western Colorado (Baker 1984, Johnston
1984, Komarkova 1986), probably in all of the
provinces (Fig. 1) of the study area, and most
commonly on the northern slopes of the San
Juan Mountains. In spite of its large range,
this wetland is a minor vegetation type in the

study area.
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